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[^••§£1 S^gS] Register array having timing reference sensing function, 

Fel^ using the register array, and sensing method using 
timing reference 

[SSI ^^siAF 6^olH^e^£x^l 

1-1998-004569-8 

[ CH £1 oi 3 H 1 9-1 998-000660-7 

[SS^iJ^^&iSl 2003-017010-4 

[ Cjj £1 oi 3 H ] 9-1 998-000350-5 

[S^^lgie^eim] 2003-017011-1 

[^S£| Ses:*!] KANG.Hee Bol< 

[^eie^eim] 650205-1457241 

[^Sei^] 302-763 

[^^1 cji^s^Ai £D^2e ^fe^o^H^M 109-203 

r^^i KR 



37-1 



1020030032901 



m2\2i (21) □Biej 
o\mm (21) 



2003/10/14 



20 
16 
0 



21 



15 

634.000 S! 

1. fi^^/H- SA||/H(ES)_1 



29.000 S 

16.000 ^ 
0 

589.000 ^ 



37-2 



1020030032901 'U^}: 2003/10/14 

^ ^tgo^ ^^^^^ ^J-^^^l ^IS-Sl ^^1^ ^ Cll<^lBl* X-]:^*]-^ ^^7llSl ^ c>lg)lol 

c-fl<^lBl e11;^l>.El oi^ioi«-^ c-floiE^ -a^i^^*^! ^^i^^l 

^ ^IM-^ ^1^^ ^7] el= cflojE-li- -^>3^o.^>w) ;^^<a-oflAi:£ 'ffl^i^V^* *J=^^1^ 

JE. 8 
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1020030032901 ^^ 2003/10/14 

t^o]u^ efl3E|^^ €^7l^^ 2ll^l>iEi ZL o]^]o]% AV-g-^V^ ^^^^^ 

^1 oilS-Sl ^ El-olnj e|l3ilsi>;» ol-g-^ xS\]o]^ {Regi ster array having timing 

reference sensing function, FeRAM using the register array, and sensing method using 
timing reference} 

S.. 

5. 2^ ^ ^^oil ^^^^n] tills. el ^^1^ ;^1 2 ^^Hl* ^Efi^^ 

3E.. 

£. 3^ 5. 1 ^ £ 2^ ^ olEflol ^e^sl ^A^^ icl- >a->^-fl§>7fl ^^^S.. 

£ 4^ £ 3^1 1^1^ HlHe^■<^l ^ oil^ wlH2^-<?l S.:E.-^oll ^M] 

siss.. 

3£ 5^ £ 3^ i^^l^«5ll 

£ 6^ ^-^l ^iw. ^ <Heilol«Hl ^>H1 s1S.:£. 

£ 7^ £. 1^1 Efolnj cflolE-1 2ll;^l^E-l o^eHol^-o^ 

£ 8^ £ 7^ Bl-olnj dlolBl efl^l>.El o^eiiol^oil cflt!- ^Ml Sl^i. 

:£ 9fe ^ ^^S^ B^o]rQ cflolE-l Ellx1>iE-l sfl ©1 «-Oll A-^ Efolxg £|l3ilHi>,l- ol-g-^fl C^l ol 
^#^>^ ^^*>7l E]-olnj3£ 
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S. 10^ ^ ^^2^ E^-oloJ t^]o]B\ H]7]^B\ ol£llol«.o]lAi E^-OjE s.^X\ A^^^ ^^o] 

S. 11^ -g- ^^21 Hfolnj e|lo]E^ 5l];^l>iEl o^5llol^oflA-l ej-ojE ^^£1^1 

£ 12^ ^ ^^^<H] 1:^^^^ ^c}-H-€^l ^^1^ el-ojE ^^j-^ -i^^M 

E^o]^ ^o]B]7} ^^^^(^ ^J-^J^^l ^7fl^<a-^ ^IM-^ Al^^ <^l-g-^]-<^ Bli^ 
l^^lol^ll- l-^^-^j ^^^^^ ^ojcf. 

7<}-H-€^l ^IS-Sl ^, FeRMCFerroelectric Random Access Memory) ' 
^ (DRAM: Dynamic Random Access Memory) ^S.^ eflolBl ^^'S^i -2. 

HAloflS :a.^£]^ nfl^ofl ^]-.^^ltfl 7]^ 4l^>S- ^^^Jl 9X^ . 
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<i6> o]^]^ FeRAM^ "^^Y^ 7]<^±7^S.i^ , ^m^]^^ ^fl^^ ^J-o. 

^>-g-^V^ ^.J-R-^^lS] s.Aj<y ^q-^ ol-g-tV ^olcf. ol^V ^ 

^io^S. 9l^}c^ ;^i]7^*>t:-l5l-£ c-llolEl7> ^Tfl ^cf. 

1998- 14400^ -HI 7flAl^ ti> o;[cf. uj-e^-Ai , FeRAM'^1 ^t!: 7]^^^ ^ ^^■^e^'Hl ^tl: ^> 

-^^Itl- ^^^^ ^<S^t!-i:^. 

<18> FeRAM^I ^ ^«g-o] >a ^.^i ^oj-o] ^^^>c«^ lTlC(l-Transistor 

1-Capacitor)^ ^^^<Hl>H -g^^ ^£ ^^<Hl ^5fl*>JL 

<19> ^ tilolE-1 ^<a-ol ^ o.^ ^ojinj ^^1^ :^o^ p|.;5lol ^o> ^-^^V^ 

<20> i4el-^i, -a-^^ ^^1* ^^^]-7l ^tb ^ cfloiBl 7fl^^H 

^<3-<^lAiiE ^^'^V^* Mj-HTl] OJ^.^ 

^o]^ cfloiE^ tij^o^ cfloiE-]^- ^>a*>«^ ^i^sl-fe cflolEi efl;^lrfiEl <Hellolc.fl ^<Ha-^, s 
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^V7l c^]o]B] ^^c!^<a-^ ^^i^Vfe €^ -^^H-^; ^ ^'a^ ^7] ^o]B\ tH>^lS^ ^^i^ 

* ^#t!- ^ ^71 ^ <Hefl<^Hl ^i^^ n^]^ ^^S. %■^^}^ Bfolnj c^lolE-l ^#^1- 

^91 ^^d^"a-# -B-:£*>^ 'iBi ^ ^s.s1 ^^Hl 

7] ^ c>l5]lol* ^Wl^>^ 4^7llS] ^ O^sllol M.^; ^^7flS] o]^]o] ^^6]] ^-^S\0] 

^ ^7] C-ijolEl Hl^-^Sq- <^^S\o] ^7] El= Clio] El ^ ^>a*>:il ^7] e|-olB 

^Jl^^^l ^IM-fe Al^^ ol^Sj) >^7l El^ C-flolEl» ^ 

S ^1^* ^^1*H ^7l C-i]olEl Hl^iO^ t^]o]B\ -ffl^l^lrCf. 
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«lHB}<d^ ^-a^*a-<^l ^«fl ^-i- ciio]Ei ^"a-*^! ^^^1-^ ^£<H1 Tc^^ ^7] 

^ ^7] ^^J^^l 'aTfl^'a-oil >a-7l ^-f- ciloiEi ul^o^ ^-^J^'a-^ -^^i^V^ 2 
<26> oje]-, ^w.^ ^SsH ^ «>^^t!: ^^^n 

<28> ^ 7J-0.^^1 l^|jj£_e^ ^^pi^^ 4^711^ >i Ole)l<^1 1-^(10). CllolE] 

(20). B^-ojnj c-flolE-l sfl;<l>^El <>l efl o] «.(3o) , t-flolEl a^s] al^«-(40), ^ Efol^j cflolE-l wis) 
^(50)* ^tilt!-cf. 

<29> ^ ol5)lol ^g^(lO)^ Z^]o]B\ ^^7flSl ^ ^5)lci]# ^til^C]-. ^^ ^ ^ 

^ cHe^io] #B^(io)^ A-^a. ^ wlHef*?!^ a^w. ajBsl-^sl 

ol ^ o^eflol^ ^^c].. ^^7flsl >i o]^o] l-g^(io)^ c^lojE^ Hl^«.(20)l- ^^^tJ^. 
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<30> E^-ol^j dlolEi efl^l^iE-l <He^1 01-^(30)^ ^ o^eilol ^g^(io)4 ^^f- t^]o]B] tt1^-^(20) 

Stl-, Hl-ojiS ^]^]^^ Ol2^1ol«-(30)^ Efojnj c-flolEl S) :f-(50)Si}- 

(20)^ cflolEli- ^^lAi DiloiEl7> >a^i^;^l ^]^^ ^1^* <^l-§-*l-<^ fll<^lBl 

<31> Efolnj cflojE^ Hi 5] ^(40)^ ^^<Hl^i ^ S) <H ^o]vQ t^]o]B\ ^]^]^^ <>] ^1 ^(30)S. 

C^lolEi ^ El-olnj cflolE-l efl^l>iEi efl o] «- (30)0]] <a^£l<^1 i^l^f-S Ol^^lBll- 

til^l^t!-^. oie^^v, E^-o]T3 cfloiE-l iH3f|(40)^ c-flolEl ^3]^^Uom 
B\ efl^l^E] <He11<^l-^(30)5q- -S^^cl-. 
<32> o]^]^ ^A^^ ^ el^ S^A] ^ o^e^lol l:^(l0)ollAi ^:f- ^o]b] 

y3]^^m)S. ^7>^ Cll^lBl7> E]-olnJ cflolE^ Sfl^l^iE] efl o] «-(30)o11 ^ ^^^S\o] ^-^^j-^ 
Cf. ZlSlJL, El-oluj ^]o]B] 3fl^l>iEl «>l5llol«-(30)ofl ^^^^-^ ^1=. tflolE^^ C|1olE^ H^jf) 

-¥•(40)1- -i-sfl E|-oit.j c^ioiEi tH5Ji^(50)^ :£tb ^^fl^i^J-^cf. 

<33> S}o]H -^^ a^Alc]!^, E^-Olnj cfl ol E^ 1^5^1^(50)1- -f-*!] <a ^ ^ ^1 ^ C-fl o] E] 

tt1>^«-(40)l- E]-o]nJ cljolEl e^l^l:iEl <H ell<il-¥-(30)<Hl ^-I^^C]-. rielJl, El-olnj cflol 

e)l^l>^iEl <H ell o]H. (30)0)] ^i^^ 21-<^1H cflolE]^ ^-f- c^lojEl iH^-¥-(20)l- ^«fl ^ ^j^] 
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1020030032901 #^ <^;^>: 2003/10/14 

oll-ol c-flolEi a1i^(20)» ^^^>£^ ^2:1- o]5>] 

<36> £ 3^ £ 1 ^ £ 25] >i o]^o] ^^(10)0] >a->^ili5>7fl q-E|-i^ ^>^^i£oli:|-. 

<37> ^ o^eflo] l-ej(io)^ tilHe^-'^CMBL) (Pull-up) ^1<H-^(11). «lHe]-ol ^ 

>a S. = ^(12), ^^7fl^ A-lti. ^ <Heflol(i3), ^ >,o^^ia.(14)^ ^tiltlrcf. 

^(20)i4 

<38> £ 4^ £ 3^ ofl^ «lHe]-^ ^1<^-^(11) ^ 1^1^ tilBfi]-^ S^^(12)<H1 ^ 

<39> v\]o] alHBl-<?l ^1^-?-(ll)^ Hel^V^lAl T^fl^ tilm2]-<a l-'a ^H^^ MBLPUC<^1 

°fl<y wlHE}"?! MBL# l-'^A]?!^ PMOS H^^l^iE^ Pl^ PMOS H^^^lrf^Ei Pl^ ^ 

^Efl<y ci.;^]-^ 2]-4 ^^xloj-cf vcCfi]- 1^1^ wlHe]-tl MBL<^1 <a^5]ji, 7llo]B ^ 
*«fl tilHel-^ MBLPUC* ^7l-«l-^T:f. 

<40> v\]0] HlBBV^l Ajl^ ^c^(12)^ PllOl HjEBl-Ol MBL^ ^cs. ;^1o:|b:>^ PMQS 

^l^B^ P21- ^wltVi^f. PMOS P22] ^3:^1-2]- ^eljol c]-^]-^ z]-2]- 

VCCsq- wlH2l-<y MBLofl <a^^:il, TflolH -i-«fl ^fl^ tilBel-^ MBLC» ^ 

<4i> -£ 5^ £ 3^ -^^^1-^(14)<^1 
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0030032901 %^ 'U^}: 2003/10/14 

<42> ^^ >;^^]^(14)^ Aiui Ai^ CSN ^ CSP^l ^91 tilBel-^ MBL4 ^-^ 

^-f- cflolB] tt1>i:^(20) A>olofl 7)1 ol 3 ^;<>S. CSN ^ CSPl- 91 

NMOS B^^l^E-l Nl ^ PS* ^til^cf. 
<43> £ 6^ :£ 3^ A^ti. <H5ll<il(13) SCAO - SCAn ^ ^i-W SCAO 

<44> A^ti. >i o^eiio] SCAQSI zl" ^1^ wlBe)-<?l MBL^ 4^7flfi1 a-^w. HlHe^o] SBL ^<^1a^ <H 

SBSWl ^ c>^i^ ^W^o] ^^jSl-5]c>l NMOS H^^j^B] N6^ a]^ o.^.^) v\]o] uleej. 

tl MBL^ t!-7fl^ A^ti. tilHel-^ #^ ^ ^cf. atb. A^ti. SBL^ 

Aiw. tilHHl-<y SBPD7> «A^^s)<H NMOS H^^I^b] N47> i]^ ^^l^^^- 2^1 »i 

<45> A-lti. tilHH|-<?] #^ ^S. SBPU^ SBL<^1 S^J^>^ 

Aisolo^, A^ti. HlHHl-^ Al^^:£ SBSW2^ A^a. alBe)-'?} 1-^ ^J: SBPU^f >Hw. 
SBL ^}o]o\ Ai^ S^^^-. <^l^tH, ^<a-Al ^<a-^ ^^^Al^lJL^]- . 

^^^'a- VCC -514 fe^ ^"a-^ A^ti. wlBe^-<il SBPU^ ^^^>ji, A-^u. ulHefo] ^ 

^^S. SBSW2# ^'^^^^V'^ NMOS S^^l^Bl N5* ^^a]^ o.s.>H a^w b]^^o) sbM] 
^'a-^ nelJL, A^ti. wlHel-tl SBL^fl^ 4^7flsl -io] ^^£)<H 9X^. 

<46> NMOS H^^l^B] N2^ NMOS B^^l^B^ N3 A}o]d\] '^^S^jl TflolH ^^>S 

uflo] HlHe1-«a l-i::]-^ A] J: MBPD# '?l7>«3:^i:1-. NMOS H^^liB] N3fe NMOS S^^^l^iB] N251- 
v^o] n]m^o] MBL n 7llo]H ^:^]-^ ajEBj-o] SBL4 ^i^t^cf. NMOS 
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B^^l^el N3^ wlme}-^ ^s. MBPD7> I-^^^^a] a-] h. tilBe|-<y SBL^ ^^y- 

7} S-^oji^, A^ti. alHel-oi ^<a-oi :a , oj^oitfl nmOS H^^I^e^ NS^l ^^%=oi 

<48> £ 7^ £ IS] Efo]nj c-flolEl 5|l;^l>iE-1 5ll<:>l-^(30)Sl ^^^^Sojc^, £ 8^ S. 7^1 E}-o1 

<49> ^ ^T^o^ El-olnj cflolE^ efl^^l^El <H efl o] «-(30)^ i^i #'^-¥-(31), <*^H-^(32), 

^Lock) ^^^1^(33). no]B\ sfl^l«-(34), t^o]^ s;g«.(35), c-flolE] o]-:gr(Out) S 

^^(36). ^ e1-<^lH(Write) ^^^1^(37)1- 
<50> v]^^ #"^^(31)^ S.^^}^] ^<i><^l ^-i- cflolEi tt1i!i-^(20)l- ^H^Il^S- ^^^Al^c}-. 

ojeitl: 1^:^ #'a-f-(31)^ ^^^-a-^ VCCS}- ^-f- c-HoIb] tH^-^(20) a><^H1 <^^^J1 7]]o]^ 

^AS. ^o]B\ l-<y /^H>0^ DBPUCl- ^7>«}-^ PMOS H^^l^iEi P4^ ^^1^!:^-. 

<5i> ofln«.(32)^ ;H]<H^:^ SEN1<H1 n^-e}- cflolEi i3l>i-^(20)^ ejH. nllo]Ell- 

^-atVc]-. oje-jtb '^=-^(32)^ PMOS H^^l^E] P5, P6, NMOS B^^l^E] N7, N8, ^ 

^a^El IVl^ ^til^cf. 
<52> PMOS H^^l^E] P5^ ^■^^'a-^ VCC^ bcB. SL A>olofl TflolH ^^>S. 

SPU» <?l7l-«l-o> Hel^M^l ic=- SL^ ^^a^l^cf. PMOS H^^l^E-j P6^ 

VCC^q- SL ^}o]o\] ol^slJl 7llo]H ^7.}7} ^o]B] w1^-^(20)sq- NMOS B 



37-12 
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N7 ^ N8^ sm- ^^i^^a-^ ^}o]d\] ^^^i^ci-. NMos B^^i^B] N7^ n 

^iBfe PMOS H^^l^E-l P621- NMOS :E^^1^e.-1 N8^ A]<^]^ ^^}^ 

^S. SEN1# ^7l-«l-^i:f. IVl^ <^^H.-f- (32)^1 ;Hl 1 SL^I ^OsL* «V^a] 

7^ <^^^-^(32)S^ 2 SL_^S. <^1E]^ ^^<^1>H ^^Ij^l^J: SPU ^ ^ 

^ ^1<H^^ SENl^ 2.^ ^l-^lefl^o] ^c^-. 

>::^^1^(33)^ «SH.^(32)^ ^ #^0] ^o]^] sfl^l^(34)S. ^^5]^ 

^tbi=f. <^lBitb. ^ rii^^l^(33)fe ^ ^S. LockN/LockP<>fl v^s}- sjcH '^^H^ 

(32)S] ^ SL, SL_B^ cfl<^lEl» ^2]- cflolE] sfl^]^(34)^ #^^1-^ ^^TflojE n, 

T2-1- ^wlW. ^7loilA^, Al^ LockN/LockP^ cH^ltH 1*1^1-^(20)^ cflojE^ ' s:>o] • 

^, ^-i- iHlolEi Hl>i-^(20)^ c-ll<^lBi('^>ol' ^ -s^') ^o] -£^^}^ ^]^^o] 

A>^1<H1 ^S. LockN/LockP* ^^^^l^l^. ^]^, ^-f- ^<^]^] ^^^^(20)s] ^ cfl 

cflolE-1 Efl ^1-^(34)^ ;«fl<H^:^ SEN2oil ^'^^^sj'H Bl = /e|-olH cflolH# ^i^tbcf. 

c-flojEi efl^l^(34)^ HS^i tHI-^ (Cross-Coupled) efl^lsl^^ ^^1- PMOS H 

P7, P851- NMOS N9, NIO ZL^^ SEN27} #^^^^1 efl^lS|S.» 1" 
^^sl-^l^l^ NMOS H^^^li^iBl Nil* ^wltbi^. 
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<55> ^o]B\ o] s^^(35)fe e^■olH ^o]B\ HliY(40)» ^d^s]^ 

WSN, WSP«H1 1421- ^o]^ v]^ 1^:^-^(40)21 cflolEll- tS. DI5. ^^tb^f. NMOS H^^l^B] 

N12^ ix^E. A>o]o]l o^^Slol E)-olH ^lo^AlJi WSP-^l ^-e)- icJE. DI» 

^l^cf. ^^TflolB T3^ ^]<^^S. WSN, WSP<>11 nl-H^- icH. DI^ cflolEil- DLS. ^ 

^^TflolH T4fe- ^H^S WSN. WSPofl itj-e)- <awlEl lV2ofl s^tfl wV^^ i^:E. 

Dlfi^ cflolE-ll- ic^ DL_BS. ^^«}-^-. 

<56> c-llolEl o}^ 2::^«.(36)^ c-flolEi Efl ^1 -f-(34)<H] ^^^^ c-flolE-11: 

2.:B(5lJE./5l-olH)oll n^-Bl- t\]o]B\ wis] Hl>^«-(40) efolE >^^^]«.(37)^ <^ 

7l<Hl>H, ^^711 olH T6^ ;«1H^^ WHSN. WHSP«H1 DL_3^ h:.^ DO_lS. 

tbcf. ^4^;H1<^1H T7^ 4<>]^S. RSN. RSP<H1 ^-ef oIw^eI iVSofl ^«fl aV:?!^ IX)_1 
o] cilo]Eil- c^jolE^ w^sJ] tH>;-^(40)^ #^^4. NMOS N13^ /^l^^J: WHSP<^1 4 

B\- D0_1* ^]^^. 

<57> E^-olE i^^]«.(37)^ ;*ll<H^S LSN, LSP^Il ^o]b\ o}^ ^^^(36)^ ^^]^]^^ 

cllolEl Hl^-^(20)S. t-^tbt^-. <^7l<HlAi, e)-olH >i^^l-f-(37)^ W_2^ tfl 
ojE^ wl^a-(20) A]-oloii <g^slol ;^1<H^:^ LSN. LSP<Hl ttj-e}- ^/^H ^^7l]olH T8* ^ 

<58> £ 9^ ^ E^-olnj c-llolEl e)l;^l^El <H 5fl<^l^(30)<Hl Efolnj efl^jei^-i- ol-g-^ 
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<59> TO WL ^ l-efl<5lB ^91 PL<^1 wl^^^sj- ^>Eflolj7, TJi\]o] wlHel-^ MBL 

^ ^-f- cflolE^ iH^^(20)» ^l-o] efl^S- ^el^Vxl^]-^ ^^<^li^. ojnfl, A^ti. n]^^o] 

SBL^ eflt^ S.el^>;^ls)ti|, i^JE. SL-& SPU<^1 ^«fl *H sll^S 

ZLElJl, SENl, SEN2^ cjioflo]^ ^Eflojcf. 

<60> Tl ^]^] ^ t-ilolE^7l- t-llolE-1 ijt'^l oj-e^- a^^. HlHe)-<y SBL^ ^^^'y- ^ 

Hlmel-^ MBL ^ t^]o]B\ n\^=.:^(20)^ ^-y-ol c^-^^ItII ^4. ^M, >H« SBL 
^ NMOS H^^^l^E] NS'Hl ^^^o] ^e)-7?i ofloi wl^ej-oi jjbl ^ ^-i- 

<6i> ^, ^1- cflolEl 131^^(20)5^ ^^J^^^, A^a. SBL^ ^^i^^^-ol ^o]^^ ^> 

^cf. ti>igoil dloiE-l w1^-^(20)^ Aiw. tilEE)-ol SBL^ ^^J^-a-*^! t-flolEi 

<62> ol^oitfl, <^fl^^(32)^ SL, SL_B^ cflolE^ ^] 1 Efol^j ^ 2 B)-olnj 

^H(T2 ^^)<^1A-1 cHlo]El S-^S. ^t^Cl-. lt|-e|-Al, 1 El-oltg3!|. 2 El-o] 

Al.ol(T2)ollAi i:,^ SL, SL_BS1 cflo]El# ^#*>^, -B-JLti- c)1<^1e1 ttl>i^(20)3l uflol 

£1» ^ ^Tll^cf. ^, T2 ^^HlAi^, ^-^ c-flojEi iHi«-(20)^ ^4i^^<^l cflojEi ^ 
ofl rcj-el- -a^a^^l ^TlM- nfl^-ofl. ^ifi <S=-?-(32)sl PMOS H^^l^e] P6 
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NMOS B^;^l:iBl Hjo] ^^^^^ ^^<H iriJE. SL, SL_B^ ^o] cflolEi t\o]Q]. dlolB] S. 

<63> <SH.-¥-(32)<^l ic:E. SL, SL_BSl cfloje]^ 7] -^^^ E|-olnj a1:^o1] § 

^ LockN/LockP<^l Sl^ll t-flolB] £fl^]«-(34)6il ^, t^lolEi o}^ s;^«.(36) 

<64> 10^ ^ ^^21 El-olnj dlolB] 511 ^I^B] <>1 Sfl ^(30) ^fl ej-ol^ 2.=.^] ^ 

<65> oioiio]^ Ai^ WEB7> sIjl ^^ c^^r:-! Ai:^ Yi<n>ol ^^^^sj-^^il 

e^-olH WSN ^ WHSN7> ^4 s^Vo] ^ s.^s. ^cf. ^-^<^1 , tHIoIe] 

^IcH-^ds: SENlo] ^^^Sl-s]ji ;s)l<H^31 SEN2^ ^H^^ SEm<^] ^^^^^ ifl'^l-H * 

>§^slo1 tfl<^lBl7> cllolE^ 2fl^lw.(34)ofl 2fl^]^r^.. n&m-, Hfl^l^ c-l]olEl^ ej- 

<66> A^^^ t^]o]^'\7} efl^l^ ^ :^1<H^^ SEN1<^] tij^A^sj-sjig ^a]6\] ^ a]^ LockNS 

wl*^^^^]^ -^^1^ cfl<^lB^7l- v^o]^ ^]o]B\ sfl^]^(34)S. ^^Sl^l ^*>£^ ^V^^cf. 

<67> t:}^oil, c-llolE-l tHs) tH:^-^(40)S. el-olB€ t-llo]E-l7]- ^7>J^li^, nllolE-1^ c-flolEi 

211^1 ^(34)<H1 efl^l^cf. ;filolAij: wHSNol efl^l^ cll*^!^!^ 

o}^ S^^(36)^ iiS. D0_2S- ^"^^t^. D0_2^ cIIoIeI^ ^H^^ LSN^l ^>ol^ 

<68> s ii^. ^ ^x^o^ ^oii^j cHlciEl ell^l^Bl olellol-^(30)<^Mi ej-olH S-^a] 
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<69> ^^ cq^c] Als Yi<m><5l ^^Sl^l WSN^l S.SLS. u] 

<70> V^B^^^, -a^l^^-^lA^ ^^J^ t-llolEi7> C-flolE-l 2fl^l-?-(34)«Hl X-^ ^ Cf7> Cj] 

ojEi tH^-f-(20)S. ^^^t:f. ^. ^^51^1 cflolE^^ ^flxi^^(restore) 3.B.S. 

<7i> s. 12^ ^ ^^<^1 tH|S.e1 ^^1^1 5^-0]^ ^^-^ ^^*>7l 

<73> tl, t2 ^^I-'^m. ^, 4^ = e1-^ WL ^ l-2?lolB PL<^1 %^^^s\7] ^ 

d\] Dfloi tijEe^o] =<y ^lc>lAi^ MBLPUC ^ t^i ^^flo^-il^ DBPUC<Hl ^1<?1 «] 

olo]lo]M. SlJl tilHHl-^ SBPD7> c1>ioflol^S|£.S. ^lcx\ J^S] y^]^^ }x. 

<74> t3. t4 -^P-^^ ^^J^^<^lcf. t3 ^:?><^l^i ^sflolH ej-oi pLo] VPP Silts. % 

^^^slji cflo] HiH2l-<y MBMl € tll<ilBl7> ^7>^cl-. c-floiEl Bl>i >lH>tls 

DBPUC7> ^>ol^ #^^(31)^ t^]c]B\ iH>i^(20)^ ^^Itbcf. 

t4 ^^^11^^ ^H^J: SENl<5l *>o]s §-^^2l-5lcH <SH-^(32)^ c-l]olEl wli^i^ 
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(20)^ djolBlS ^^itb^^. cflojE^^ SEN2^ t^]o]B] efl^l-¥-(34)<Hl 

efl^l^cf. i^-s-'^l ^1^^^ SEN1<^] -^aIoi] aij: LockN/LockP7l- 

LockN/LockP^ £ 9<^1>|^ ^-f- ^^]^ ^1:^^(20)^ ^<^]^] dl^^lE] S^±7} 

<75> olcH^'^i. t5 ^:?V l-E^lolB e^-oi pLo^ ;^<y- efl^o] s.^^ x-jti. a] 

MBl-^ ^^^J: SBSW27> ^^^^ VPP ^iw. wlEe|.oi ^c|.o. ^ 

J: SBPD7> s-l-ol^ €-^^Sl-slol wlS.el-<a SBL^ ^'^-eil'S'^l ^^le^l'^*^! sjo^ Dil<y 

<76> Cf^ofl, t6 ^^ofl ^<yAl ^^^efo] WLSl 3^1^01 >^^5)<H ^ C^lojE] "§>o]"^ e|.o] 

H^Ml ^4. ^e^Ji. wlHef^ ^'a^JjJS SBPU7]- t}o]s. #a^^£]jl a-^w. alHe]-^ 
^s. SBSW2S] efligo] >^^^>o^, A^w. wlHs}<y SBL^ efl^^ ^^^<a- VPP sll^S. ^^s^> 
711 ^1^. at!:, H]H2l-^ SBPD^ S.^S. wl%>^^2|-^cf. iielJl. c^l«5lBl 

^ tH^-¥-(40)^ 917}^ el-olH DllolBl^ cflolEi Efl^]«-(34)<^1 ^i^^cf. 
<77> cf^ofl, t7 ^^V^ ^<aA] efolB olollol^ Ai^ /WE71- ^>ol^ ^r^^s^slig, £ 10<^lAi<4 

^-¥-(20)5. c-flolEl 1^^^(20)51 cflolEife >,o^^]«.(14)oi] 3l«fl Till 

<?! HlH2l-«?l MBL<^1 ^^^cf. zielJi, xiiioi aiHej-oi jjblo^ ciloiEl^ A^ti. alsel-^ ^^-tl:^ 
SBSWlol ^Ajsj-s^o^ «lHBl-<a SBLS. ^^€t=1-. ^-e^-^i . ^11^^ t-flojE^l- e]-o]^^}7] 

«fl A^ti. «lHBl-<y -a^^^ SBSWl^^l l-'^^^Sjol ^ol-oJl E|-oli3j c^lolEl 511^1 ^El 
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<Hefl<^l-¥-(30)<^l ^i^^ ^91 «lHe|-^ MBL 5^ ^i^. SBL^fl <^7}-^o^s. 

^ cllolE-l7> "0" "0"2fl^5^ c^jojEi?!- x-j^^cf. 

Bfl'iS- <^Hs1 t^l^ wlHel-^ l-"^^ t-flolE] 

<79> i 13^ ^ ^vx^ofl ir).^ l:*!^^^ ^1-2. Hi ^^1^ BlJE. -^^^ -l^^>7l 

<80> e^JE. £:E.a1o11^ 5^-o]e oloflol^ Als /ffE7> ^-^^<a- Sllt^-^^lt!:!^. nB^Jl. 

t6 ol^cH] c^lojEl #^ -e-jL ^^]^^. 

<8i> ojnfl, s^-oiH ^1^^^ WSN^ S-f ell'i ^i-Efls ^'^]^ ^^^(40)m ^ 

n tflolBll- ^ofl 7is.*>>^i ^ji ciloiE-1 sfl^l^(34)<Hl x^^^ el= cll<^lel* 1=1-^1 4 

<82> sEtt, t3 ~ t8 ^^H]^i e]:^ ^^^^ RSN^ ^^^sj-^l?^ ^^]^ efi^1^(34)<^l 

^91^ no]^7} ^di^^ ^'S^^i ^iM-^ ^m* <^i-g-*H wi^si 

tfloiE]* ^^i^o.^>«i ^i^'a-'Hi^-iH ^-3^>^* ^-^i^si- mi-STii ^ ^ ^cf. 
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m^^^ 11 

CflolEi tH^^ ^^J^H ^i^*>^ Cllo]E-1 Efl^l^E-l c^leflololl ^O^A-l, 

21 

^1 1«J-<^1 ^^^i. El-olnj c-flolE-i 

C-flolE^ ^]-ol ^ c-llo]El S-^ofl t}]-§-S)^ ^7] t-flolE-l W^^ial Ajl^l^<y-ol ^Vy] A-^ti. M]^. 
Ef-ysl ^^^<a-oll ^4i«l-c»^ ^7] 3E^^r>^ A-ls. A];^ A> 

^1-71 o^^^B] ^^^^ ^#^1-^ ^^l^S. Bfol^JJ dlojEl el1^1>iBl Ol 

31 

^1 l*ch £^ 2*J-<H1 9X'^^^, ^7] El-oluj cflolE-1 
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^7] A^s. t\.^ A>olcil %A^S1-Sl^ ^ ^s.<^] rtj-E)- >^l-7l <SH-^^ -^^Jiit* 

-r • 

*m H^-oli^J DllolE] B^l;^lrirBl cH5ll<^l. 

4] 
51 

^7] ^ olBll<^1* ^al^>^ ^^7]\2] ^ c^leflo] ^g^; 
Efo]H cflolEl* ^^t^^ ^^\]o]B\ n]^^; ^ 

37-22 



^0030032901 ^^V: 2003/10/14 

[^^^J- 6] 

^^^^^ ^l-2.el ^^^1. 

71 

^ ^^<H1 i^el- ^^-71 <*^H^^ %^ t11o]Ell- >^7l cflojEl efl^l^S. -a^^-^S- ^ 
91 3^^^', 
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^7l CflolEl Hl^^fil >^7l ^^^^1 <a^l^<^l ^7]^}<^ 71 

^^slo^ Al^oil ^ rtl-e^- ^71 <S^-^2l cflojEl* ^(Lock) a] 
9] 

i^^^^ 101 
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111 
12] 

^J-ofl t].^ ^7] C-llolE-1 tH^iS^ C-flolEi ^^l^Vfe 

5113] Ol-g-tt t^l<^l^ 

[^^^1- 131 
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>S-7l 1 El-olnj3l|. >a-7l 2 Bl-olnj A>oH]A^ ^7] ^^^^ ^i^«l-<^ ^1 
14] 

^1 13*J-<^1 ^<H^i. ^7l ^1 3 ^^1^ 

>^7l 1 ^o]u^ ^ >i1 2 Bl-Ol^g A>ol611 3^(L0Ck) ^S.^ %^^^^]^ ^7] ^ Al:£7> 

151 
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